Impaired Energy Metabolism and Disturbed Dopamine and Glutamate Signalling in the Striatum and Prefrontal Cortex of the Spontaneously Hypertensive Rat Model of Attention-Deficit Hyperactivity Disorder.
Attention deficit hyperactivity disorder (ADHD) is a heterogeneous behavioural disorder that affects 3-15 % of children worldwide. Spontaneously hypertensive rats (SHR) display the major symptoms of ADHD (hyperactivity, impulsivity and poor performance in tasks that require sustained attention) and are widely used to model the disorder. The present study aimed to test the hypothesis that SHR have a diminished capacity to generate ATP required for rapid synchronized neuronal firing, failure of which might lead to disturbances in neurotransmission that could contribute to their ADHD-like behaviour. Duplicate pooled (n = 5) samples of prefrontal cortex and striatum of prepubertal (35-day-old) SHR and Wistar Kyoto (WKY) rats were subjected to iTRAQ labeling and matrix-assisted laser desorption/ionization tandem mass spectrometry (MALDI-MS/MS). The MS/MS spectra were analyzed with ProteinPilot using the Ratus ratus database. Proteins detected with >95 % confidence were tested. SHR had decreased levels of several proteins involved in energy metabolism, cytoskeletal structure, myelination and neurotransmitter function when compared to WKY. Differences in protein levels between SHR and WKY were similar in prefrontal cortex and striatum, suggesting global changes in cortico-striato-thalamo-cortical circuits.